This paper tests whether changes in investor sentiment can be a channel of contagion during the 1997 Asian crisis using data from US based closed-end country funds (CECFs) and the corresponding net asset values (NAVs
INTRODUCTION
The issue of "contagion" has been one of the most debated topics in international finance literature since the 1997 Asian crisis. Two main questions still motivate most of the debate in this topic. First, what are the relevant channels of contagion? Second, how do we measure it? This paper attempts to shed some light on these two questions. Masson (1998) argues that there are three main channels that financial markets turbulence can spread from one country to another. They are monsoonal effects, spillovers and pure contagion effects. 'Monsoonal' effects, or 'contagions from common causes' tend to occur when affected countries have similar economic fundamentals or face common external shocks. The second type of financial market inter-linkages arises from spillover effects, which may be due to trade linkages or financial interdependence.
The first two channels of financial crises can be categorized as fundamentals-driven crises since the affected countries share some macroeconomic fundamentals, which implies that the transmission of financial crises is due to the interdependence among those countries and not necessarily due to contagion. The third transmission channel is the pure contagion effect. Contagion here refers to the cases where crisis in one country triggers a crisis elsewhere for reasons unexplained by macroeconomic fundamentals such as investor sentiments. 1 Schmukler (1996, 2000) argue that differing investor sentiment or the existence of asymmetric information in financial markets induces divergent expectations across the local and foreign investor communities, which is reflected in different trading behavior. The impact of this investor heterogeneity may be particularly evident during a financial crisis. Some commentators, including Dornbusch and Park (1995) , Radelet and Sachs (1998) and Stiglitz (1998) , point out that capital outflows represented a self-fulfilling "rush for the exits" by panicked foreign investors. Indeed, the Prime Minister of Malaysia in well-documented remarks, places the responsibility for the 1997 Asian crisis firmly at the feet of the international investor community, in particular foreign speculative investors. Others claim that the outflows were initiated by massive capital flight by "front-running" local investors.
In this paper, I attempt to addresses this particular issue. Specifically, I test to what extent changes in investor sentiment can be a channel of contagion in the period surrounding the 1997 Asian crisis by examining the direction of information transmission between domestic and overseas markets after controlling for the economic fundamentals shared by both markets. In this study, "information" is defined broadly to include anything that might have a material effect on returns, including changes in investor sentiment. To test whether changes in investor sentiment can be the channel of contagion, I focus on the pricing behavior of five Asian closed-end country funds (CECFs) namely Thailand, Philippines, Indonesia, Malaysia and South Korea, which were seriously affected by the crisis. CECFs provide a useful tool to study contagion and information transmission since two values are available for each fund. CECFs are traded in New York City at their price, while their underlying assets are traded in the equity markets of each respective country at their net asset value (NAV). Even though the CECF is a different way of holding the underlying assets, each fund price is not equal to its NAV. In consequence, I am able to compare the investor demand for basically the same asset in two different parts of the world, and to look separately at how returns in CECFs affect those in NAVs, and vice versa. A finding that returns in CECFs led those in NAVs would thus be evidence for the importance of mature market investor sentiment in determining emerging market returns. A finding that returns in NAVs led those in CECFs, on the other hand, would indicate an important role for local sentiment.
To the best of my knowledge, this is the first study attempting to combine three separate strands of research -contagion, pricing behavior of CECFs, and information transmission in one paper, and therefore it contributes the international finance literature in these three research topics. 2 First, most previous studies on contagion have failed to take into account the important distinction between the two concepts of interdependence and contagion, and consequently they actually test interdependence instead of the contagion among financial markets. In this paper I define 'contagion' as significant spillovers of asset-specific idiosyncratic shocks including the changes in investor sentiment during the crisis after economic fundamentals or systematic risks have been accounted for. In testing for contagion, its existence depends on the economic fundamentals used. Unfortunately, there is disagreement on the definitions of the fundamentals. To control for the economic fundamentals, most empirical studies tend to choose those fundamentals arbitrarily, such as by using macroeconomic variables, dummies for important events, and time trends. The problem with these control variables is that contagion is not well defined without reference to a theory. To overcome this problem, I rely on a theoretical international capital asset pricing model (ICAPM) in the absence of purchasing power parity (PPP) originally developed by Adler and Dumas (1983) , which provides me a theoretical basis in selecting the economic fundamentals. The economic fundamentals under ICAPM are the world market and foreign exchange (FX) risks, so the evidence of contagion is based on testing whether idiosyncratic risks -the part that cannot be explained by the world market and FX risk, are significant in describing the dynamic relationship between CECF and NAV returns during the crisis.
Second, empirical studies on the pricing behavior of CECFs mainly focus on the sensitivity of fund returns to US and foreign market returns and do not address what the pricing factors are for CECFs. 3 For example, Chang, Eun, and Kolodny (1995) estimate a model of fund returns with the following two factors: US market returns and the residuals from regressing the appropriate foreign market index return on US market return. They find that the CECFs generally have higher exposure to the domestic market and lower sensitivity to the foreign market than the underlying assets owned by the funds. However, they do not test whether or not these two factors are actually priced. Using mean-variance spanning tests, Bekaert and Urias (1996) show that US CECFs do not provide significant diversification benefits to US investors, but they also fail to answer what the pricing factors are for CECFs. Choi and Lee (1996) test a two-factor model and find that only national factors are priced in CECF returns. However, their asset pricing test is unconditional. In this paper, I test a conditional ICAPM, which allows me to explicitly test whether world market and FX risks are significant in pricing CECF and NAV returns.
Third, prior studies of information transmission or the dynamic relationship between CECF share prices and their NAVs [e.g., Frankel and Schmukler (1996 , 2000 , Levy-Yeyati and Ubide (2000) , Bowe and Domuta (2001) , Lee and Hong (2002) ] mainly utilize causality analysis in the context of a VAR/VECM model, which ignores conditional heteroscedasticity found in most financial data. It is important not only to control for the conditional heteroscedasticity in asset returns, but also to model it explicitly since causality analysis allows researchers to examine the information transmission only at price level and not at volatility level. In this paper, I utilize an asymmetric Multivariate General Autoregressive Conditional Heteroscedastic in Mean (MGARCH-M) approach to model conditional means and volatilities of all asset returns including CECFs, NAVs, and two pricing factors. This asymmetric MGARCH-M model allows me not only to capture the time dependencies in the second moments of asset returns, which has been ignored by most empirical studies on contagion 4 , but also to address how innovations or shocks generalized by CECFs and NAVs were transmitted during the crisis after controlling for the shocks produced by fundamentals.
The empirical results show that before the crisis local NAV investor sentiment is more important than US market sentiment in determining CECF returns, while US market sentiment is more important than CECF investor sentiment in determining NAV returns. During the crisis, the intensity of mean spillover from NAV to CECF has decreased, but it has increased significantly for the mean spillover from CECF to NAV, suggesting that the changes in foreign investor sentiment in particular the sentiment from US CECF investors played the major role in determining local NAV returns and therefore can be the potential cause of the 1997 Asian crisis. After the crisis, both the mean spillovers from NAV to CECF and from CECF to NAV have shifted back to their pre-crisis levels, but the mean spillovers from both US market and FX have become more important for CECFs. As for the asymmetric volatility spillover, the empirical results show that there is an unidirectional relationship of the asymmetric volatility shocks between CECF and its NAV where the direction of the negative shocks runs from NAV to CECF, and this relationship strengthens during the crisis. This finding implies that the trading behavior of local NAV investors is the major source of asymmetric volatility shocks to the corresponding CECF traded in the US, and the impact of these shocks increases significantly during the crisis.
The remainder of the paper is organized as follows. Section 2 presents the theoretical asset-pricing model used to control for systematic risks when testing pure contagion effects. Section 3 describes the econometric methodology employed to estimate the model and several test hypotheses are presented in Section 4. Section 5 describes the data and empirical results are reported in Section 6. Some conclusions are offered in the final section.
THE CONDITIONAL ICAPM IN THE ABSENCE OF PPP
Based on equations (A11) and (A16) in the Appendix (see Appendix for details of the derivation of ICAPM in the absence of PPP), both equity and FX returns expressed in US dollars can be written as follows. 
ECONOMETRIC METHODOLOGY
The conditional ICAPM in the absence of PPP specified in equations (1)- (3) has to hold for every asset. However, the model does not impose any restrictions on the dynamics of the conditional second moments. Several multivariate GARCH (MGARCH) models have been proposed to model the conditional second moments 6 , but the BEKK model of Engle and Kroner (1995) is better suited for the purpose of testing contagion and shock spillovers because it not only guarantees that the covariance matrices in the system are positive definite, but also allows the conditional variances and covariances of different asset markets to influence each other. Therefore, a BEKK structure with asymmetric volatility effects is selected to model the conditional second moments of CECF, NAV, FX, and US market returns and to test contagion and shock spillovers among these returns. 7 Specifically, the dynamic process for the conditional variance-covariance matrix of asset returns is specified as: η , captures the asymmetric impact that the vector of past negative innovations has on the conditional covariance matrix in a manner similar to that of Glosten et al. (1993) , and is defined as:
Several papers in the literature show that volatility spillovers between markets are asymmetric in the sense that negative innovations in a market increase volatilities in other markets more than do positive innovations in that market. Consequently, the effect of past negative shocks originated from the other three asset markets on the remaining asset market's conditional variance or conditional covariances (asymmetric volatility spillovers) are captured by the vectors (8) where " "crisis is a crisis dummy variable, which is equal to one after 07/04/1997 and zero otherwise. where " " post is a post-crisis dummy variable, which is equal to one after 10/30/1998 and zero otherwise.
The difference between the first set of innovation vectors ( 1 Even with this diagonal BEKK parameterization, it still requires the estimation of 58 parameters in the conditional covariance matrix. Under the assumption of conditional normality, the log-likelihood to be maximized can be written as:
where θ is the vector of unknown parameters in the model. Since the normality assumption is often violated in financial time series, I use quasi-maximum likelihood estimation (QML) proposed by Bollerslev and Wooldridge (1992) which allows inference in the presence of departures from conditional normality. Under standard regularity conditions, the QML estimator is consistent and asymptotically normal and statistical inferences can be carried out by computing robust Wald statistics. The QML estimates can be obtained by maximizing equation (10), and calculating a robust estimate of the covariance of the parameter estimates using the matrix of second derivatives and the average of the period-by-period outer products of the gradient. Optimization is performed using the Broyden, Fletcher, Goldfarb, and Shanno (BFGS) algorithm.
HYPOTHESIS TESTING Testing Time-Varying Risk Premium
Many empirical studies have shown that the prices of risks are time-varying. (e.g., Harvey (1991), Dumas and Solnik (1995 ), and De Santis and Gerard (1997 , among others. This time-varying price of risk is economically appealing in the sense that investors use all available information to form their expectations about future economic performance, and when the information changes over time, they will adjust their expectations and thus their expected risk premia when holding different risky assets. Therefore, to test time-varying risk premium hypothesis, I allow not only the conditional second moments (covariance risks) to change over time, but also the prices of covariance risks to be time-varying.
The dynamics of risk prices are chosen according to the theoretical ICAPM developed by Adler and Dumas (1983) . In their model, the price of world market risk is a weighted average of the coefficients of risk aversion of all national investors. Since the weights measure the relative wealth of each country and if all investors are risk averse, the world price of market risk should be positive. Thus, similar to Bekaert and Harvey (1995 ) and De Santis and Gerard (1997 
Testing Contagion in Mean and Volatility
To test whether an asset's past idiosyncratic shocks have significant impact on the other assets' conditional returns (i.e., contagion-in-mean) during the Asian crisis, I modify the ICAPM specified in equations (1)- (3) by incorporating past asset-specific innovations into the equations. Specifically, equations (1)- (3) can be modified and generalized as:
In testing the contagion-in-mean effects, I allow own past as well as the other assets' past innovations to affect all asset returns in the entire sample period, and then test whether there are any incremental influences of an asset's past innovations on the other assets' returns during the crisis period. Thus, the contagion-in-mean hypothesis can be examined by testing whether the parameters,
individually or jointly significant after the systematic risks have been accounted for. The inclusion of " post " dummy variable allows me to test whether mean spillovers returned to their pre-crisis levels after the crisis by comparing the size of ( 
. Likewise to test whether there is any significant difference of asymmetric volatility spillovers between pre-and post-crisis periods, I can test whether the elements in matrices U , V , and W are individually or jointly significant. Moreover, I can test whether the asymmetric volatility spillovers have returned to their pre-crisis level after the crisis by comparing the size of asymmetric volatility spillover coefficient before the crisis to that of the sum of the asymmetric volatility spillover coefficients before, during, and after the crisis.
DATA AND SUMMERY STATISTICS
In this study, I consider five Asian countries: Indonesia ( ID ), South Korea ( KO ), Malaysia ( MY ), Philippines ( PH ), and Thailand (TH ) that were seriously affected by the 1997 Asian crisis. Friday's weekly closing NAV and the corresponding share price for each of the five Asian CECFs (Indonesia fund, Korea fund, Malaysia fund, First Philippine fund, and Thai fund) traded on New York Stock Exchange were obtained from Bloomberg. As a proxy for US market returns, I use S&P 500 index (US ). To obtain excess returns, 7-day Eurodollar interest rate is used as a risk-free asset. The bilateral exchange rate expressed in terms of the US dollar price per unit of foreign currency is used to proxy FX risk ( FX ) for each country.
To model the dynamics of the prices of US market and FX risks, I select a set of information variables that have been widely used in asset pricing literature (e.g., Harvey (1991) , Bekaert and Hodrick (1992) , Ferson and Harvey (1993) , Bekaert and Harvey (1995 ), and De Santis and Gerard (1997 , among others). They are excess dividend yield measured by the dividend yield on the S&P 500 index in excess of the 7-day Eurodollar interest rate ( DIV ), the US default premium, measured by the yield difference between Moody's Baa-rated and Aaa-rated US corporate bonds (USDP ), the change of Chicago Board Option Exchange's (CBOE) implied volatility index ( VIX ∆ ), which can be used to measure changes in perceived stock market risk or uncertainty and has not yet been used in prior studies as an information variable in testing conditional asset pricing models, the lagged return on the S&P 500 index, and a constant ( CONSTANT ). 10 All the data were extracted from Datastream except the CECF price and NAV data, which were obtained from Bloomberg. The weekly data ranges from 04/06/90 to 06/13/03, which is a 689-data-point series.
11 However, I work with rates of return and use the first difference of the information variables and finally all the information variables are used with a one-week lag, relative to the excess return series; that leaves 687 observations expanding from 04/20/90 to 06/13/03. Table 1 presents some summary statistics on the weekly returns of CECF and NAV, as well as for the first difference of the log of the bilateral FX rate for each of the five countries under investigation. As can be seen from panel A, the mean returns for CECF, NAV and FX are negative for all five countries, indicating that not only did Asian CECFs and their NAVs perform poorly, but also their currencies were depreciating against the US dollar during the sample period. Among them, ID performs the worst since it has the lowest mean return and the highest standard deviation for its CECF, NAV and FX. The BeraJarque test rejects normality of all returns for all countries. Ljung-Box test statistics for raw returns ( 
LB
) are significant in all cases except for ID whose ) 20 ( LB is not significant, indicating strong linear and nonlinear dependencies in both equity and FX returns. This is consistent with the volatility clustering observed in most financial time-series data, suggesting that the use of a conditional heteroscedasticity model is advisable.
Panel B reports the correlation coefficients for the CECF, NAV and US market returns. It is not difficult to see from the panel that for each country the correlation between CECF and its NAV returns increases significantly during the crisis. For example, the correlation between CECF and NAV returns in the case of ID is 0.486 over the full sample period, but it increases to 0.624 over the crisis period. The same applies to the correlations between CECF and US market returns, and between NAV and US market returns. For instance, the correlations between CECF and US market returns over the full sample and crisis periods in the case of ID are 0.243 and 0.462, respectively. However, it seems that CECF returns are more correlated with its NAV returns than with US market returns over either the full sample period or the crisis period, suggesting the possibility of the dominance of local market sentiment over US market sentiment in determining the CECF returns. This dominance of local market sentiment remains to be tested empirically when the economic fundamentals and their shocks are taken into account.
Finally, the descriptive statistics and correlations for the information variables are shown in Panel C. Most of the correlation coefficients are pretty small, indicating that the selected information variables contain sufficiently orthogonal information. th order autocorrelation of the raw and squared returns, respectively. The information variables are the excess dividend yield, measured by the dividend yield on S&P 500 index in excess of the 7-day Eurodollar deposit rate ( DIV ), the US default premium, measured by the yield difference between Moody's Baa-rated and Aaa-rated US corporate bonds (USDP ), the change of CBOE's option implied volatility ( VIX ∆ ), and the lagged excess return of S&P 500 index (US ). * and ** denote statistical significance at the 5% and 1% level, respectively. 
EMPIRICAL EVIDENCE
I estimate the conditional ICAPM with contagion effects (equation (13)) for each country separately utilizing a four-variable asymmetric MGARCH-M approach.
12 The quasi-maximum likelihood estimation of the model is reported in Table 2 . The hypothesis tests regarding the prices of market and FX risks and the predictability of information variables are presented in Table 2 . The hypothesis tests concerning the total mean and asymmetric volatility spillover effects are shown in Table 4 and Table 5 , respectively. Finally, diagnostic test statistics for the standardized residuals are reported in Table 6 .
The Evidence of Time-Varying Risk Premia
First, considering the quasi-maximum likehood estimation of the conditional ICAPM reported in Panel A of Table 2 and the test results for the existence of time-varying risk premium reported in Table 3 . The results are very encouraging. For example, the null hypothesis of zero prices of US market and FX risks (#1) is strong rejected by Wald statistic with a p-value of zero in all cases. The null hypothesis of constant prices of US market and FX risks (#2) is also strongly rejected at the 1% level in all cases. Next, both the null hypothesis of zero price of US market risk (#3) and the null hypothesis of zero price of FX risk (#5) are rejected at least at the 5% level in all cases. As for the null hypothesis of constant price of US market risk (#4), it is strongly rejected at the 1% level in all cases. For the null hypothesis of constant price of FX risk (#6), it is rejected in three cases ( ID , KO , and MY ). These test results imply that both US market and FX risks are not only priced but also time varying except for PH and TH whose FX risk is constant. The information variables selected in this paper are very useful in predicting the dynamics of the risk prices as can be seen from the hypothesis tests (#7 -#10). For example, the null hypothesis of 
Evidence of Mean Spillover before, during, and after the Crisis Mean Spillover before the Crisis
After controlling the systematic US market and FX risks, I can then test the contagion-in-mean effects. However, before that I need to control for the overall mean spillover effects in the entire sample period, so any incremental mean spillover effects can be tested during the crisis period. To find out the sources of mean spillover for each of the four asset markets, one can check statistical significance of individual mean spillover coefficient, Table 2 . First, considering how CECF returns are affected by return shocks from the other three assets before the crisis, it is obviously that the past return shocks originating in NAV have a stronger impact on the corresponding CECF returns than the shocks generated from FX and US market returns since the coefficient φ in all cases, indicating that although there is a feedback relation between CECF and NAV returns, the unexpected return shocks from NAV seem to have a stronger impact on its CECF returns. This finding is consistent with Lee and Hong (2002) where they employ a four-variable VAR framework to investigate the relative importance of US market returns, local market returns, and FX returns in determining CECF returns and conclude that CECF returns are more heavily influenced by their local market returns than by US market returns, and the influence from FX is limited.
Turning to the coefficients ) are not significant, implying that the return shocks originating in any of the other three assets have no impact on US market returns. The empirical results presented so far based on the statistical significance and the magnitudes of the mean spillover coefficients suggest that before the crisis local NAV investor sentiment is more important than US market sentiment in determining CECF returns, while US market sentiment is more important than CECF investor sentiment in determining NAV returns.
Mean Spillover during the Crisis
Since significant systematic risk premia have been founded and the overall mean spillover effects have been controlled for the entire sample period, I can now test whether there are any incremental mean spillover effects (or contagion-in-mean effects) during the crisis period. As shown in Panel B of Table 2 , the coefficient
is statistically significant only for MY (
there is not much incremental mean spillover effect from NAV to its CECF during the crisis. On the other hand, the coefficient CECF NAV , ω is significant in four out of five cases, suggesting strong incremental mean spillover effects from CECFs to the corresponding NAVs for theses four countries during the crisis. In addition to comparing the number of significant mean spillover coefficients during the crisis, one can also look at the magnitudes of these coefficients. Panel A of Table 4 reports the total mean spillover effects during the crisis by summing the relevant coefficients. For example, to see whether the mean spillover effect from NAV to CECF decreases or increase during the crisis, one can compare the size of 
in all cases except for KO . This implies that the mean spillover effect from NAV to CECF, which is both statistically and economically significant in all cases before the crisis, has decreased during the crisis. However, the mean spillover effect from CECF to NAV, which is less economically important before the crisis, has increased significantly during the crisis. This empirical finding suggests that the changes in foreign investor sentiment in particular the sentiment from US CECF investors played the major role in determining local NAV returns and can be the potential cause of the 1997 Asian crisis. This finding contrasts with that obtained by Frankel and Schmukler (1996) where they conclude that local investors were at the forefront of the 1994 Mexico crisis, but in a later study (Frankel and Schmukler (2000) ) they point out that foreign investors may have treated the Pacific Rim differently. However, my finding is consistent with those obtained by Bowe and Domuta (2001) and Cohen and Remolona (2001) where both conclude that the impact of country-specific foreign investor information is enhanced during the Asian crisis, which supports the view that the trading behavior of foreign investors was significant in sustaining the duration of the Asian crisis. Bowe and Domuta (2001) conjecture that the important role assumed by foreign investors during the crisis may reflect the fact that local NAV prices appear to become noisier signals of fundamental value during the crisis, leading investors to place more reliance upon relevant alternatives such as CECF prices. To see if there are any incremental mean spillover effects attributed to the shocks from FX, the numbers of significant coefficients for suggesting that the shocks from FX are responsible for the additional mean spillover effects for CECFs but not for NAVs. This is not surprising since CECFs are traded on US stock exchanges and thus may be influenced by FX changes. However, the FX may have a less direct effect on CECFs due to its offsetting effects. According to Lee and Hong (2002) , a currency appreciation may lead to a higher value of a fund when translated into dollars (i.e., translation effect), but it may cause the underlying companies less competitive and may lead to a lower value of the fund (i.e., competitive effect). Since the contagion-inmean coefficients (
) are negative in all cases and the bilateral exchange rate is expressed in terms of dollar prices per unit of local currency, it suggests that the competitive effect dominates translation effect, and thus CECF returns decrease as local currency appreciates. As for the incremental shocks from US market, 
ID Mean Spillover after the Crisis
After the crisis, both the mean spillover effects from NAV to CECF and from CECF to NAV have shifted back to their pre-crisis levels. For example, the total mean spillover effect from NAV to CECF (
) after the crisis is significantly positive in all cases except for MY (see Panel C of Table 4 ) with an average value of 0.281, which is very close to its pre-crisis level of 0.27. As for the total mean spillover effect from CECF to NAV (
, it is only significant in two cases ( MY and PH ) with an average value of 0.095, which is also close to its precrisis level of 0.075. This result suggests that the important role of NAV on CECF before the crisis resurfaces after the crisis. As for the mean spillover from US market to CECF, it is statistically significant in three cases ( ID , KO , and TH ), and has become economically more important after the crisis based Journal of Accounting and Finance vol. 14 (6) 2014 155 on the sizes of (
for each of the three significant cases. As for the mean spillover effect from US market to NAV, it is also significant for ID , KO , and TH , and the effect increases for ID and KO , but decreases for TH . In the case of MY , the mean spillover effect from US market to NAV was significant before the crisis, but has become insignificant after the crisis. As for PH , the effect is insignificant in both periods. As a result, whether the mean spillover effect from the US market to NAV has become more important after the crisis is less conclusive. To see whether there is additional mean spillover coming from FX to CECF, Panel B of Table 4 shows that the effect is significant in three cases ( KO , MY , and TH ) compared to only one case ( PH ) before the crisis. In addition, the intensity of the effect is much stronger after the crisis. As for the mean spillover effect from FX to NAV, it is significant for KO and MY , but insignificant for the other three cases. Overall, the empirical results suggest the shocks from both US market and FX have become more important for CECFs in post-crisis period than in pre-crisis period, but the impact of shocks from both US market and FX seems to remain unchanged.
Turning to the shocks from CECF, NAV and US on FX, as can be seen from Panel B of Table 4 , most of the means spillover effects are insignificant for all the countries, suggesting that past shocks from CECF, NAV and US market cannot predict current movements of FX. As for the shocks from CECF, NAV and FX on US market, they are significant mostly for FX since the total mean spillover effect from FX to US reported in Panel B of Table 4 is significant in all cases except for TH , suggesting the important role of FX on US market after the crisis. Evidence of Asymmetric Volatility Spillover before, during, and after Crisis I now turn to the asymmetric volatility spillover effects in different periods. Panel D of Table 2 reports the estimates of the individual asymmetric volatility spillover coefficients before, during and after the crisis. As can be seen from Panel D, the asymmetric volatility spillover coefficient is only significant in six cases in total for all countries: three of them are from NAV to CECF ( KO , MY , and TH ), two of them are from CECF to US market ( KO , MY ), and the other one is from FX to NAV ( MY ), suggesting that most of the asymmetric volatility spillovers originate from NAV to CECF before the crisis. During the crisis, the incremental asymmetric volatility spillover coefficients are significant in 21 cases, and they are economically important based on their sizes. Most of the incremental spillover effects are from NAV to CECF (in all cases but KO ) and from CECF to US market (in all cases but KO ), indicating that the asymmetric volatility spillovers from both NAV to CECF and CECF to US market intensify during the crisis. These results imply that during the crisis past negative return shocks from local NAV predict a higher volatility for current CECF returns, while the negative return shocks from CECF imply a higher volatility for current US market returns. In addition, the incremental asymmetric volatility spillover coefficient from FX to NAV has increased from just one case before the crisis to three cases during the crisis, suggesting that an unexpected depreciation in local currency predicts a higher volatility for NAV returns. After the crisis, it does not seem to have much incremental asymmetric volatility spillover effect since the incremental asymmetric volatility spillover coefficient is significant in only 5 cases for all countries, suggesting that the intensity of asymmetric volatility spillovers has dropped in post-crisis period compared to the crisis period. Although there is a decrease in the asymmetric volatility spillover effect after the crisis, it is still significant in 12 cases compared with only 6 cases before the crisis for all countries as can be seen from Table 5 which reports the total asymmetric volatility effects before, during, and after the crisis.
13 To summarize, the major finding regarding asymmetric volatility spillover in this section indicates that there seems to have a strong unidirectional relationship of the asymmetric volatility shocks between CECF and its NAV where the direction of the negative shocks runs from NAV to CECF, and this relationship strengthens during the crisis. This finding implies that the trading behavior of local NAV investors is the major source of asymmetric volatility shocks to the corresponding CECF traded in the US, and the impact of these shocks increases significantly during the crisis. Table 3 . The squared asymmetric volatility spillover coefficient before the crisis is then added to the corresponding squared asymmetric volatility spillover coefficient during the crisis to obtain the total asymmetric volatility spillover effect during the crisis. To obtain the total asymmetric volatility spillover effect after the crisis, the corresponding squared asymmetric volatility coefficient after the crisis is then added to the total asymmetric volatility spillover effect during the crisis calculated previously.
Residual Diagnostics
To access the fit of the conditional ICAPM in the absence of PPP with MGARCH-M(1,1) specification, Panel A and B of Table 6 
LB
) as well as the asymmetry test developed by Engle and Ng (1993) . Under the multivariate framework, the standardized residuals at time t is computed as 
statistics are significant lower than the corresponding statistics found in the raw returns and most of them are insignificant, indicating that the GARCH process has reduced or eliminated all the linear and nonlinear dependencies shown in the raw returns. However, as suggested by Engle and Ng, the Ljung-Box test may not have much power in detecting misspecifications related to the asymmetric effects. For this purpose, the set of diagnostics proposed by Engle and Ng (1993) are used.
14 These tests are based on the news impact curve implied by a particular ARCH-type model used. The premise is that if the volatility process is correctly specified, then the squared standardized residuals should not be predictable based on observed variables. The results reported in Panel B of Table 6 show no strong evidence of misspecification. As for J B − test statistics, they are still significant, indicating departures from the normality, which justifies the use of robust standard errors computed from using the quasi-maximum likelihood method of Bollerslev and Wooldridge (1992) . Overall the MGARCH(1,1)-M specification fits the data very well. 
SUMMARY AND CONCLUDING REMARKS
This paper tests whether changes in investor investment can be a channel of contagion during the 1997 Asian crisis using data from US based CECFS and their NAVs. Specifically, I examine whether there are any incremental conditional mean and volatility spillovers between domestic NAV and overseas CECF markets during the crisis after controlling for the shocks from economic fundamentals. The empirical results based on the tests of ICAPM in the absence PPP with MGARCH-M approach show that before the crisis local NAV investor sentiment is more important than US market sentiment in determining CECF returns, while US market sentiment is more important than CECF investor sentiment in determining NAV returns. During the crisis, the intensity of mean spillover from NAV to CECF has decreased, but it has increased significantly for the mean spillover from CECF to NAV, suggesting that the changes in foreign investor sentiment in particular the sentiment from US CECF investors played the major role in determining local NAV returns and therefore can be the potential cause of the 1997 Asian crisis. This finding is consistent with those obtained by Bowe and Domuta (2001) and Cohen and Remolona (2001) where both conclude that the impact of country-specific foreign investor information is enhanced during the Asian crisis, which supports the view that the trading behavior of foreign investors was significant in sustaining the duration of the Asian crisis. After the crisis, both the mean spillovers from NAV to CECF and from CECF to NAV have shifted back to their pre-crisis levels, but the mean spillovers from both US and FX markets have become more important for CECFs. Regarding the asymmetric volatility spillover, the empirical results show that there is a unidirectional relationship of the asymmetric volatility shocks between CECF and its NAV where the direction of the negative shocks runs from NAV to CECF, and this relationship strengthens during the crisis. This finding implies that the trading behavior of local NAV investors is the major source of asymmetric volatility shocks to the corresponding CECF traded in the US, and the impact of these shocks increases significantly during the crisis.
APPENDIX
In deriving the nominal ICAPM of Adler and Dumas (1983) , we begin with the classic CAPM of Sharpe (1964) , Lintner (1965) and Mossin (1966) . The classic CAPM says that, in equilibrium, there must exist two numbers, η and θ , such that, for all securities i where ρ i is the real rate of return on security i . m ρ is the real rate of return on the domestic market portfolio. η is the real rate of return on a zero-beta portfolio. θ is the market average degree of risk aversion.
Since the real rate of return is unobservable, we have to transform it into a nominal rate of return. The real rate of return, ρ i , is given by:
where R i is the nominal rate of return.
π is the rate of inflation.
Suppose both the security price and general price index follow stationary Ito processes (i.e., geometric Brownian motion): Equation (A7) is a nominal CAPM which indicates that uncertain inflation produces a separate premium in nominal term even if investors were risk neutral (θ = 0).
Next we want to extend this nominal CAPM in an international setting. We can measure the rate of inflation over a period in any country in any currency. Suppose we choose the US dollar ($) as numeraire, then the rate of inflation in country l in terms of $ can be expressed as following: where R is the dollar, nominally risk-free interest rate; $ m R is the dollar rate of return on the optimal portfolio held by the investors of country l .
Since the variability in the exchange rate is much greater than the variability in the inflation rate, we can assume that local inflation rate is nonrandom, which is the case of Solnik (1974) 
ENDNOTES

